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I. INTRODUCTION
One of the distinguishing features of the global financial crisis of 2007-09 is its effect on remittances. Until the financial crisis, remittances had proven to be a remarkably dependable source of income for households in developing economies, growing robustly regardless of the state of the business cycle. But because real-sector spillovers from the recent financial crisis were quite severe, and fell most heavily on developed and energy-exporting countries, the main sources of immigrant remittances, the total quantity of remittances is expected to fall in 2009 for the first time in decades. The World Bank estimates that remittances in 2009 will be 6.1 percent below their 2008 levels, with only a weak recovery in 2010 and 2011. Remittances are expected to grow by only 1.4 percent in 2010, and 3.9 percent in 2011 (World Bank, 2009 ).
The fall in remittances implies hardship for many countries that increased their dependence on these flows in recent years. For example, a recent IMF Regional Economic Outlook for the Middle East highlights the case of the Central Asian countries Armenia, Azerbaijan, Georgia, Kyrgyzstan and Tajikistan, in which the fall in remittances to these countries is exacerbating the effects of the global recession. Not only is consumption falling faster because of the decline in remittances, but the governments' capacity to conduct countercyclical fiscal policy has also vanished because of a loss in tax revenues derived from consumption and importation activities financed by remittances. A similar story can be told for countries in Central America. The decline in remittances significantly increases the likelihood that many countries will need international assistance such as IMF lending programs in order to weather the economic downturn in a way that enables these nations to provide needed assistance to their citizens.
In this context, it is important to ask whether the global fall in remittances will impact Africa to the same degree as other regions. In particular, are there remittance-dependent economies in Africa for which a fall in remittances will cause, or exacerbate, economic stress? It is important to identify such cases early, so that timely and effective interventions can be designed and implemented.
Posing the question of whether there exist African countries that are vulnerable to a sudden and significant fall in remittances exposes a general lack of knowledge about remittances to this region. While there has been a surge of interest in remittances on the part of researchers and policymakers during the past decade, much of this interest has been focused either at the aggregate level or on particular regions such as South Asia or countries such as Mexico that receive the largest absolute remittance flows. Africa has typically received a small share of the billions of dollars in global remittances, and thus has tended to be overlooked by researchers and policymakers until quite recently. Even when researchers have examined remittances to Africa, the North African economies have captured most of the attention.
In this paper, we identify African economies both north and south of the Sahara that are vulnerable to a sudden fall in remittances, given the role that these flows currently play in their economies and the expected fall in remittances to these economies caused by the global financial crisis. We estimate the impact of the changes in remittances on these countries' economies during the next two years, during which time remittances are expected to begin to grow once again. In addition, we utilize this opportunity to explore some of the characteristics of remittance flows to Africa, in order to contribute some stylized facts to our understanding of remittances to this region. For example, one of the key stylized facts that we need for our economic analysis is an understanding of where African migrants tend to go. We find that remittances to sub-Saharan Africa tend to be intra-African, which has implications both for the current vulnerability of this region to sudden remittance shocks as well as future growth opportunities related to remittances.
The remainder of the paper is structured as follows. In the next section, we describe the data on remittances to Africa. Then we examine data on migration from African countries in order to determine whether African emigrants tend to go to the economies that are most affected by the global financial crisis. We do this because data is only available for total remittances received by countries. Unfortunately, data is not available for remittances sent or for remittances received broken down by remitter's host country. In Section II, we present some stylized facts on African migrants and their remittance flows. In Section III, we outline the methodology we use to forecast the changes in remittances to African countries and to estimate their economic impacts. Section IV reports the results of this exercise, while Section V discusses the results and concludes.
II. MEASURING AFRICAN REMITTANCES AND MIGRATION
Part of the challenge of measuring the impact on African economies from the expected change in remittances is simply measuring the changes in remittances that are likely to take place. First, it is well known that these flows are often transferred through informal channels such as friends and family members travelling abroad, or informal money-transfer networks such as the hawala system. Remittances transferred through these and other informal channels can only be very roughly estimated. Although a growing share of global remittances is transmitted through the formal banking system, enabling them to be properly counted, Africa lags behind the rest of the world in terms of this trend. In this paper, we focus on remittances that can be directly measured through formal channels, so that the estimates should be taken as lower bounds on the effects of remittances on African economies.
Even within the category of formal remittances, there are different ways to measure this quantity. The World Bank maintains one of the most reliable and often-used databases on remittances. Within the data broadly considered "remittances" are three distinct categories of transfers. First, workers' remittances records current transfers to nonresidents by migrants who are employed in, and considered a resident of, the countries that host them. The category employee compensation is composed of wages, salaries, and other benefits earned by individuals in countries other than those in which they are residents for work performed for and paid for by residents of those countries. Finally, migrants' transfers are contra-entries to the flow of goods and changes in financial items that arise from individuals' change of residence from one country to another, such as movement of accumulated savings when a migrant returns permanently to the home country. In most research on remittances, all three types of transfers are summed and labeled "remittances." But as Chami et al (2009) show, this aggregation is not appropriate, since the three different types of transfers have different properties and respond differently to economic shocks. Thus, in this paper, we use only workers' remittances as our measure of remittances. Table 1 summarizes the workers' remittances data for African countries over the past 30 years. For several countries, few data points are available and the most recent observations are several years, and in some cases, over a decade, old. The table ranks the countries in terms of their remittances to GDP ratios, which is a good indicator of the importance of remittances to the receiving country. Half of the 44 countries in the sample had remittances-GDP ratios of 1 percent and higher during the most recent year for which data are available, and 12 countries had ratios of 5 percent and higher. The maximum remittance-GDP ratio occurred in Nigeria, at 10.9 percent, while an additional four countries had ratios of 9 percent or higher. Although remittances to Africa are small in an absolute sense as well as on a global scale, when scaled to the sizes of the African economies, they are quite substantial in many cases. Should remittances to the more remittance-dependent countries in the sample decline, this may cause GDP to fall significantly.
The difficulty of compiling data on an all-inclusive measure of remittances that would capture flows through informal as well as formal channels is illustrated in Table 2 . Recently, the UN International Fund for Agricultural Development (IFAD) embarked on a worldwide effort to measure total remittance flows in 2006, using a variety of home and host country sources. For the African region, official flows captured in the IMF-World Bank databases correspond to about 75 percent of the total estimated by IFAD, about $25 billion as opposed to $34 billion. However, excluding some outliers with relatively poor official reporting-for example, Comoros (14 percent), Burkina Faso (10 percent), Burundi (0 percent), and Mauritania (2 percent)-the coverage of official data tends to be relatively high, particularly for the top recipients in the region. In fact, in several cases, the official figures surpass the IFAD estimates by a significant margin.
The importance of remittances in several African countries is also comparable to that observed in some of the higher recipient countries in the world. In terms of the workers' remittances-GDP ratio, the Chami et al (2008) Table 1 also reports 1-year and 5-year cumulative average growth rates of the remittances-GDP ratios, where data permits. Interestingly, for over half the countries in the sample, this ratio fell in the most recent year for which data are available. In addition, the five-year growth rate was negative for 18 countries in the sample. While in some cases this may be due to a fall in remittances, this may also be due to an increase in GDP that outpaced the increase in remittances. For the countries with increasing remittances-GDP ratios, some of the increases are dramatic, on the order of 50 percent or more. This indicates that growth in remittances for these countries is much faster than GDP growth. Interestingly, many of the countries with high remittance-GDP ratios are also exhibiting very high growth in this ratio as well. This suggests that remittances are becoming even more important for these countries, increasing their vulnerability to a sudden fall in remittances.
The question raised by the data in Table 1 is whether the countries that are most vulnerable to a fall in remittances, according to their remittance-GDP ratios, will also be the ones to experience the greatest declines in remittance transfers. Estimating these declines is difficult, however, because of the lack of data on remittances that are sent from migrants' host countries. Generally, data on remittances are only collected by the receiving country, and recorded without indicating the transfer's country of origin. As we discuss below in more detail, the next best approach relies on the available data on stocks of migrants in host countries. Thus, the next important measurement issue is to analyze where African migrants go to find employment.
To construct and analyze African migration, we used data compiled by Parsons et al (2007) on international bilateral migration. Based on data collected from the census 2000 round, the Global Migrant Origin Database documents bilateral migrant stocks for 226 countries. For each African country in the sample, we collected the stock of migrants in each of its top 10 destination countries, then computed their respective shares in total outward migration. Table 6 summarizes this information. The geographic distribution of African migrants is summarized in histogram form in Figure 1 . Each of the destination countries was assigned to one of six major geographic regions (Africa, Middle East, Asia Pacific, Europe, North America, and South America). The proportion of migrants living in each region was tallied for each African country. The histograms report the frequency of countries that have, for example, 0-9 percent of their migrants in the Middle East, 10-19 percent in the Middle East, and so on.
The histograms show that most international migrants from African countries stay within Africa. Over thirty countries send at least 20 percent of their migrants within Africa, and most countries send well over half their migrants within the continent. Europe is the second-most popular destination for African migrants, with eight countries sending at least half their migrants there. With only a few exceptions, most African countries do not send many migrants to the Middle East or Asia-Pacific regions. Migration to North America is also not very common, though a significant fraction of countries send 10-20 percent of their migrants there. Finally, there are very few African migrants to the South American region.
Closer examination of the top 10 emigrant destinations for each African country in our sample confirms that most migrants stay within Africa, rather than migrating to other regions. Several North African countries such as Morocco and Egypt are notable exceptions, sending many of their migrants to Europe and the Middle East, respectively. In addition, many African countries are relatively regionally undiversified in terms of where they send their emigrants. There are 16 countries in our sample whose top four emigrant destinations are within the same region. Of these 16 "undiversified" countries, Africa is the main destination region, while Europe is the destination for the remaining "undiversified" country (Morocco).
In addition, for virtually every African country in the sample, the top four destination countries received at least sixty percent of all emigrants. In other words, the top few destinations attract large shares of the country's migrants, and there is a sharp falloff in popularity of individual countries after that. This appears to reflect a situation in which for each migrant-sending country, there are a few destinations that hold some special attraction for those seeking work. This is probably the result of a number of factors, including geographic proximity and former colonial ties that lead to shared language (see Lueth and Ruiz-Arranz, 2007) .
One implication that becomes clear from the analysis of migration is that there are relatively few African migrants in North America, one of the regions hit hardest by the financial crisis. But many African countries do send significant numbers of migrants to Europe, which also suffered a large fall in GDP because of the financial crisis. In addition, a few African countries send significant numbers of migrants to the Middle East, which suffered a downturn related both to financial market problems as well as the large fall in the price of oil between mid-2008 and early 2009. This suggests that significant declines in remittances, at least to some African countries, are to be expected.
III. METHODOLOGY
We use the following two-step procedure to estimate the economic impact of the change in remittances on African economies. First we forecast the change in remittances received by each African country implied by the forecast changes in GDP in the migrants' host countries in 2009 and 2010. Then we estimate the impact on income in the receiving country using a short-run remittance multiplier. Methods for implementing both of these steps have been developed in the literature on remittances, and we discuss them below.
The first step requires the estimation of a remittance-determination equation. Because data on the quantity of remittances sent does not exist, aggregate remittance-determination equations estimate the relationship between the quantity of remittances received by a particular country and a set of driving variables. The set of explanatory variables typically includes income in the remittance-receiving country and income in the main migrant destination country, the interestrate differential between the remittance-sending and remittance-receiving country, and the real exchange rate (see Chami et al, 2008, for example) . Of these variables, host-country income is consistently the most significant factor in remittance determination.
Most of the research on the determinants of remittances includes data from only one host country in the remittance-determination equation, due to lack of data on migration. This approach can nonetheless be appropriate if the vast majority of migrants go to the same country, or if the host countries are similar enough so that one country may serve as a proxy for all the host countries. Improved data on migration, however, now allows researchers to obtain a better picture of the actual distribution of a nation's emigrants, so that more accurate measures of host-country variables may be included in remittance-determination equations. In particular, Singh, Haacker and Lee (2009) use the Parsons (2007) data on migration to construct migrant-weighted averages of host-country income and interest-rate differentials, which they employ in their remittancedetermination estimation. They use panel methods to estimate a remittance-determination equation for a large set of African countries.
Because their estimates were produced recently, we use Singh, Haacker and Lee's (2009) reported parameter estimates of the host-country income elasticity of remittances, resulting from panel data regressions on a sample of 36 Sub-Saharan African countries. They employed several different specifications, however, which yielded a range of different estimated elasticities. Their high and low estimates were used in the calculations described below in order to create a range of outcomes. The estimated host-country income elasticity of remittances was multiplied by the projected percent change in host-country GDP to construct a forecast of the percent change in remittances, which was then converted to a level by multiplying by the amount of remittances sent in the preceding year. The GDP forecasts are taken from the most recent issues of the IMF Regional Economic Outlook for each of the regions.
Weighted average host-country income for each remittance-receiving country was constructed in the following way. Migrant stocks in the destination countries as of the year 2000 were used to construct weights. For each African country, we found its top ten destination countries and formed weights as if these were the only destinations for this country's migrants. Figure 2 compares host to home country GDP per capita, as of 2008. Interestingly, there appears to be no clear relationship between the two; for a country of a given income level, there is virtually every possible range of values for average host country income. In fact, some countries send migrants abroad to countries which, on average, have a lower income level.
The second step of the process requires the estimation of a remittance multiplier. Simple Keynesian remittance multipliers have been estimated using input-output tables by Stahl and Habib (1989) and Adelman and Taylor (1990) , while Nishat and Bilgrami (1991) estimate a simple Keynesian structural model. Recently, Glytsos (2005) estimates dynamic remittance multipliers for Egypt, Greece, Jordan, Morocco, and Portugal. This paper estimates a system of reduced-form equations in which the endogenous variables are explained by lagged endogenous variables and contemporaneous exogenous variables, where remittances are an exogenous variable. For example, the equation estimated for GDP is given by
We use a simplified version of Glytsos' procedure for this exercise, since we are only interested in the contemporaneous (one-year) multiplier. This is given by α 7 , the coefficient on remittances in the reduced-form equation with GDP as the dependent variable.
The estimated change in short-run GDP is given by the estimated change in remittances (obtained in the first step) multiplied by the estimated remittance multiplier. Table 3 shows the migration-weighted growth rates of host country GDP for each remittancereceiving African country in our sample. In 2009, approximately half the countries in the sample are forecast to experience negative host-country GDP growth, though the maximum forecast decline is 3 percent. But for 2010, every country is forecast to experience positive GDP growth. Table  4 . The implied drop in remittances for those countries facing a drop in host-country income in 2009 is as large as 7.7-13.8 percent for Morocco and nearly this large for Tunisia and Algeria. This can be partially explained by the fact that these countries have the highest proportion of migrants who go to Europe, and Europe's GDP declines are larger than in other regions (with the possible exception of the US, which is however not a major host country for African emigrants). Of the remaining countries that are forecast to experience declines in remittances in 2009, most of the estimated declines fall in the 3-7 percent range.
IV. ESTIMATION AND RESULTS
The remittances multipliers for the countries in the sample were rather imprecisely estimated. This is mostly due to the fact that only annual data was being used, and most countries did not have a large number of observations. For many countries, the estimated multipliers were negative, but in general these estimates were not statistically different from zero. Nearly all of the countries reporting high values for the remittance-GDP ratios, however, had positive estimated remittance multipliers.
The estimated impact of the changes in remittances on GDP for 2009-2010 is reported in Table 5 for all countries whose estimated remittance multipliers were positive. Many countries are forecast to lose one to two tenths of a percent of GDP growth in 2009 because of the fall in remittances. In the case of several of the most remittance-dependent economies, however, the fall in GDP is forecast to be much larger. Ethiopia is forecast to lose between 0.3 and 0.6 percent of GDP growth, the Seychelles are forecast to lose between 0.5 and 0.8 percent of GDP growth, and Tunisia is forecast to lose between 0.4 and 0.7 percent of GDP growth. By far the most vulnerable African economy, however, is Morocco, forecast to lose between 1.1 and 2.0 percent of GDP growth due to the fall in remittances. Interestingly, most of the hardest-hit African economies are in North Africa or have otherwise strong ties to Europe, as is the case of Ethiopia. Also, it is interesting to note that Egypt, which is highly dependent on remittances from the Middle East, is only forecast to lose up to 0.1 percent of GDP in 2009 through the fall in remittances. Much of this is due to the fact that host-country income for Egypt's migrants is only forecast to fall by 0.4 percent in 2009.
With the exception of a few countries in North Africa, the impact of the global fall in remittances on African countries' GDP growth is expected to be fairly mild. This is partly because hostcountry income will continue to grow in 2009 for many African countries, despite the global slowdown, or decrease by a small amount relative to the declines in developed-country GDPs. In addition, most countries have relatively small estimated remittance multipliers. For those countries that are forecast to lose a significant portion of GDP growth, there are two different cases. Some countries, like Tunisia and Morocco, simply face very large declines in host-country GDP in 2009. For other countries, like the Seychelles and Ethiopia, the drop in host-country GDP is fairly large but these countries also have large estimated remittance multipliers.
These results, of course, are subject to several caveats. First, the calculations assume that changes in host country income are the sole factor affecting changes in remittance flows during 2009-2010. However, other factors may come into play, most notably exchange rates. To the extent that the global crisis has led some countries to devalue their currencies, there may be a corresponding impact on remittance flows. The literature has shown that, most probably, the effect is negative, that is, remitters are likely to reduce their foreign currency transfers when the home country's currency weakens. Second, this study makes a simplifying assumption that the sectors in which migrants are employed are uniformly affected by the changes in overall economic activity in the host countries. This may not necessarily be the case; the performance of migrant-intensive sectors may differ substantially from overall GDP in host countries, and the sectors employing migrants of different nationalities may also differ substantially. More detailed information on employment of migrants and their relative income levels will be crucial in making more accurate estimates of the impact of global macroeconomic shocks on remittance flows. Third, in some of the countries subject to negative host country GDP shocks, there may be a compensating factor in the form of returning migrants who have lost their jobs. This flow, classified as migrant transfers, and thus excluded from this paper's strict measure of workers' remittances, might provide partial and one-time relief to a subset of these countries.
V. CONCLUSION
This paper has examined remittances to Africa and migration from Africa in order to forecast the impact on African nations' GDP of the expected drop in remittances caused by the global financial crisis. This exercise generally finds that these effects will be small for most countries, but countries with strong migration ties to Europe will experience much larger declines in GDP due to the fall in remittances.
One of the main reasons for this result is that, in terms of remittances, Africa is still relatively underdeveloped and undiversified. Nearly half of African nations have remittance-GDP ratios of less than 1 percent, indicating that remittances are not an important factor in these economies. For countries that do receive significant remittances, it is often the case that most of these remittances come from within Africa. The lack of diversification in this case protects Africa, since there are fewer migration ties to the regions that have experienced the most severe recessions and hence remittances are less likely to fall.
In this sense, the situation of many African countries with respect to remittances is reminiscent of the situation of countries like India and China with respect to capital flows during the East Asian Crisis of 1997. Unlike their neighboring countries in Southeast Asia, India and China were not severely affected by that crisis because their economies were relatively closed to the global capital market. Although this had a temporary benefit in terms of insulating these economies from the worst effects of the financial crisis, both countries subsequently found that integrating more deeply into the global economy was a more lucrative path to follow. Similarly, though many African nations currently benefit from their low exposure to global remittances, they stand to gain much more in the long run from increasing the amount of labor they send to other regions of the world. This table summarizes the workers' remittances data for African countries. The countries included are ranked according to their remittances to GDP ratios (RM/GDP), as presented in column (2). 1-year and 5-year cumulative average growth rates of the remittances to GDP ratios are also reported, in columns (6) and (8), respectively. For several countries, the data points are several years old; columns (1), (5), and (7) indicate the most recent year for the data provided. Columns (3) and (4) present the level of remittances in constant and current prices, respectively, in the most for recent year for which data is available (as indicated in column (2)). Unless otherwise specified, data provided are in local currency at constant prices. This tables compares official remittance flows to estimated remittance flows through both formal and informal channels for 2006. Official remittance flows, as reported by the IMF's Balance of Payment Statistics Yearbook, are presented in columns (1) and (2). Estimated remitance flows, compiled by the United Nation's International Fund for Agricultural Development, are shown in column (3). Unless otherwise specified, data provided are in U.S. dollars at current prices. This table shows the migration-weighted growth rates of host country GDP for each remittance receiving country in our sample. Weights were constructed using migrant stocks in the destination countries as of the year 2000, and are based on the top ten destination countries. Forecast GDP figures are taken from issues of the IMF Regional Economic Outlook. This table shows the top 10 destination countries for each African country, and the corresponding share of total migrants living in each of the top 10 destinations. The home or source countries are reported in the first column. The top 10 destination countries corresponding to each source African country are in the same row as its source country, in the subsequent columns to the right. For example, the top 10 destination countries for Moroccan emigrants are: France (29.3), Spain (12.1), Germany (11.3), Italy (7.3), Isra el (6.4), Netherlands (6.0), Belgium (4.5), Libya (2.6), the United Sta tes (1.8) a nd Syria (1.4). 
